INTRODUCTION
Liver cirrhosis is the clinical endstage of different entities of chronic liver disease when patients suffer from substantial mortality and morbidity, both of which are positively correlated with disease severity [1] .
Ascites is the most common complication in cirrhotic patients, and around 60% of patients with compensated cirrhosis develop ascites within 10 years of disease onset [2] .
Spontaneous bacterial peritonitis (SBP) is an important cause of morbidity and mortality in cirrhotic patients with ascites. SBP is estimated to affect 10%-30% of cirrhotic patients hospitalized with ascites, and mortality in this group approaches 30% [3] .
Many of these patients are asymptomatic, and it is therefore recommended that all patients with ascites undergo paracentesis at the time of admission to confirm the SBP status [4] .
SBP is defined by the presence of more than 250 polymorphonuclear cells (PMNLS)/mm in ascitic fluid in absence of an intra-abdominal source of infection or malignancy [5] .
Alternative methods using automated PMN counting [6] , reagent strips [7] , or ascitic lactoferrin [8] , have been developed. Unfortunately, their diagnostic accuracies are limited and their use is dependent upon availability of laboratory personnel and reagents/ components from the commercial source. Therefore, an accurate and convenient method of rapid diagnosis of SBP remains an unmet clinical need [9] .
Calprotectin, is calcium and zinc-binding protein, which was detected almost exclusively in neutrophils [10] and its presence in body fluids is proportional to the influx of neutrophils [11] .
Ascitic calprotectin reliably predicts PMN count >250/μL, which may prove usefulness in the diagnosis of SBP, especially with a readily available bedside testing device [9] .
PATIENTS AND METHODS

Study design:
Cross-sectional study.
Patients:
We enrolled in the study 80 
Diagnostic Paracentesis and PMNLs count:
The technique of paracentesis was explained to the patient and it was done under aseptic precautions using a wide bore needle. 
Calculation
The standard density was taken as the horizontal, the OD value for the vertical, the standard curve was drawn on graph paper, the corresponding density according to the sample OD value was found by the sample OD value by the Sample curve (the result is the sample density) (Sunred Human (PMN Calprotectin) Elisa kit , 2014).
Statistical analysis :
All statistical analyses were performed using the SPSS software package, version 19.0 (SPSS Inc., Chicago, IL, United States ROC curves analysis ( Fig. 1 ) identified at cut off value 2.89 ng/ml the sensitivity of calprotectin to diagnose SBP was (90%), specificity (62.5%) and the area under the curve was 0.88 (Table 4) . 
DISCUSSION
This study was conducted to estimate the role of ascitic fluid calprotectin level for diagnosis of SBP and to identify a cut-off level of ascitic fluid calprotectin that can be used for development of a rapid bed side test.
After informed medical consent, 80 patients with decompensated liver disease and ascites who were admitted at the Hepatology and Gastroenterology department Benha University Hospital in the period between April 2014 and October 2014 were selected.
These patients divided into: -Group (A): include 40 patients with decompensated cirrhosis and ascites without spontaneous bacterial peritonitis.
-Group (B): include 40 patients with decompensated cirrhosis and ascites with spontaneous bacterial peritonitis (PMN count in ascitic fluid >250/ml 3 with symptoms and signs suggestive of spontaneous bacterial peritonitis).
Their ages ranged from 43 to 87 years (55.75 ± 7.5). 19(23.7%) of them were females and 61 (76.3%) were male as shown in table (2) .
In this study mean age of patients in group A (58.3±8.3) and mean age of patients in group B (55.8±7.5) was without statistically significant difference.
The present study revealed that, SBP was common in males (76.3%) than females (23.7%) and it was not influenced by the age as shown in table (1). This result was in agreement with the study done by Angeli et al. [15] who stated that, SBP was frequent in males and was not affected by the age.
Puri et al. [16] had founded that age seem to have no effect on the incidence of SBP.
This study revealed, the etiology of chronic liver disease were 96.3% due to HCV infection and 3.8% due to HBV infection and this was documented by Strickland [17] who stated that 90% of the chronic liver diseases were due to HCV infection.
Regarding the clinical presentations of the patients, analysis of the results showed that, fever (32.5%) and abdominal pain (57.5%) were the main clinical presentations in patients with SBP compared to non SBP group as shown in table (2) . This could be explained by Rimola and Navasa [18] who said that, the clinical picture of SBP is extremely broad and very variable and a very high degree of clinical suspicion is required for diagnosis.
Abdominal pain was detected in 57. To avoid diagnostic delay, it has been proposed that automated PMN counting should replace the laborious and time-consuming manual cell counting technique [6] . However, despite the potential benefit of automated cell counters in clinical practice, widespread use of this technology is limited by the cost of the sophisticated laboratory equipment and requirement for trained operators.
This prospective study evaluated the diagnostic utility of measuring calprotectin in ascites to identify ascitic PMN counts >250/mlᵌ in patients referred to Hepatology Department, and provides the following new information: Patients with an elevated PMN count (>250/mlᵌ) had higher ascitic calprotectin levels than those with normal cell counts; this finding indicates that ascitic calprotectin levels correlate well and reliably with PMN count as shown in table (3) . It is clinically significant that calprotectin levels in ascitic patients can identify elevated PMN counts using both laboratory based ELISA and bedside POC testing. Indeed, ascitic calprotectin may serve as a surrogate marker for PMN count and would be amenable to routine SBP screening, especially when measured by a bedside test.
In this study, ascitic fluid calprotectin was detected in both groups, there was highly significant increase in ascitic fluid calprotectin in SBP group when compared with non SBP group (13.31 ± 15.58 & 2.9445 ± 1.6) respectively as shown in table (3) .The sensitivity of the test was 90% with specificity of 62.5%, with the cut-off level was 2.89 ng/ml, positive predictive value 70.5% and negative predictive value 86.2% as shown in table (4) .
A study done by Burri et al. [9] stated that using the optimal cut-off value for ELISA (0.63 μg/mL), ascitic fluid calprotectin had 94.8% sensitivity, 89.2% specificity, positive and negative likelihood ratios of 8.76 and 0.06 respectively, positive and negative predictive values of 60.0% and 99.0% respectively, and 90.0% overall accuracy. The results of this study were in disagreement with that reported by Rito Norbe et al. [28] who stated that, the diagnostic accuracy of Calprotectin are limited in ascitic fluid infection.
The results from our current study confirm the findings reported by Burri et al. [9] . Specifically, we show that measurement of Calprotectin, a leukocyte specific protein, may serve as a surrogate marker for the PMN count in ascetic fluid. A particular strength of our study is the quantitative measurement of Calprotectin by a laboratory-based ELISA test. Rapid bedside measurement is advantageous for hospitalized patients, as it supports early antibiotic intervention and limits unnecessary treatments. Further studies are warranted to define a clinically useful cut-off for the diagnosis of SBP in cirrhotic patients with ascites.
